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takes place with the chromium steels, depends to a con-
siderable extent upon the temperature from which the
specimen has been cooled, and also depends upon the pro-
portion of chromium in the steel. With steels containing
only 2 or 3 per cent, of chromium, it is necessary to heat
to quite a high temperature in order to produce any
appreciable degree of surfusion. The actual figures are
shown in the curves in Fig. 61 A. It is evident that the
greater the amount of surfusion which has taken place,
the greater will be the rigidity and the viscosity of the
solid solution in the chromium steels, at that temperature
at which surfusion would end, and at which the temperature
of the metal would begin to rise. It is easy to appreciate
that if the degree of surfusion is large, the rigidity of the
solid solution may be so great, that the rise in temperature
to the normal critical point, and the decomposition of the
solid solution, do not occur, because of the resistance
opposed by the high viscosity of the solid solution.

In the plain chromium steels a considerable proportion
of that element must be present if this result is to be
obtained, or else the steel has to be cooled from a very
high temperature. Since the air-hardening steels are not,
for the purpose of hardening, cooled from a very high
temperature, the full effect of the surfusion must be
produced in other ways. One way is to add more
chromium. Another way is to add nickel. The nickel
in the solid solution, acting together with the chromium,
produces a rigid and viscous solid solution. The nickel
also tends to depress the temperature of the critical
point. It is possible, therefore, by adding nickel to
the chromium steels, to produce such a solid solution as
does possess the necessary viscosity and rigidity to prevent
the ateel undergoing its normal decomposition, after it has
once been cooled down to the low temperature produced
by the surfusion effects of the chromium plus the nickel.

In addition to chromium and nickel, the nickel chromium
air-hardening steels contain a certain proportion of man-
ganese. This element, as has been shown in the chapter